=& 00-25-11B-10
HlE . BUEIE ol 83 44 W48 Huirle] T4

A ol AU, A T

P48 =FA] '00-11 Vol25 No.lIB

Implementation of Enlarger for Photograph Development Using
Video Monitor
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ABSTRACT

The enlarger for photograph development is essential equipment in making a print and enlargement of
photograph. In the existing enlarger, however, some trial prints are needed for enlarging a photograph. This
procedure has a big problem that rises the cost for printing photograph due to time delay, the cost of materials
and labor costs. In this paper, to solve the problem, we implement an equipment to print scale-up photograph
with best picture quality easily unsing video monitoring. At this time, there is a difference between a color of
monitor image and photograph. This problem is solved by using a proposed color correction algorithm.
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Name XYz X Y z

No.1 dark skin 20.13 17.22 10.92
No.2 light skin 42.86 40.48 33.98
No.3 blue sky 20.35 21.99 3198
No.4 foliage 13.45 16.47 8.24
No.5 blue flower 27.18 26.6 36.83
No.6 bluish green 28.02 34.34 40.83
No.7 crange 37.06 32.89 883
No.8 purplish blue 9.94 10.27 25.03
No.9 moderate red 25,04 17.23 13.42
No.10 purple 7.52 5.66 12.15

No.11 yellow green 30.95 33.89 8.26
No.12 orange yellow 39.48 38.00 8.48

No.13 blue 5.34 4.62 17.32
No.14 green 12.36 17.85 8.73
No.15 red 17.87 10.52 3.76
No.16 yellow 41,12 40,47 7.78
No.17 magenta 22.89 15.16 18.68
No.18 cyan .20 12.38 23.67
No.19 white 55.88 58.57 53.57
No.20 netural 8 44.79 46.55 44,69
No.21 netural 6.5 3233 33.00 3249
No.22 netural 5 18.09 18.80 18.81
No.23 netural 3.5 5.83 6.28 7.57
No.24 black 1.68 1.7% 21
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7A2] Z29oM Green AJEo] Zv}ska Rede}
Blue AJo] 7143t oJabo] Het Yellows] He|g
% Magenas] Uelshe AAZE A9els 22
Wellx At #Ae] aiz A vehds =
el m2ha, CMY=(0, 70, 100)2] F4E EE &

Alzte]| v|3jA] Blue A¥e], CMY=(0, 70, 80)2]
ZA$ Yellow Aol CMY=(0, 80, 90)2] 7%
Green AJ#0], CMY=(0, 60, 90)2] 73-% Magenia
o] 7oA ehhe &9 Alle) ek siAle
o2 CMY=(90, 55, 52)8] <4k 2o Al
Cyan "elgfo] vl$- goeg Hiygog BE o

E 4, 29 A% YA Helg Ay A d4elgs
L2k

B9 24 ARle] ok dlele] AL Y F
72| delelEol tiste] $12] CMY=(0, 70, 90}
o deleiel FUE L At YuAs A
A B 2l tagde] B ke 2t
A o] 2AGE 6709 dlele] 3 g

X 59} 3}

( Al
P s
Y WEE & 'FEEES]

CMY(e, 70, 90)

% HE SAMNX % ‘
CMY(e, 70, 89) CMY(Q, 69, 30}
YREE ax WEEY Z2
CMY(98, 55, 52)

. J

28 6. defE A M=

E 5 ey A delre] 2e 23t

XYZ3}t - ; -
Nesme XAk | YeAR) | Zeag)
No.1 dark skin 6.58 7.57 7.04
No.2 light skin 11.13 8.77 5.68
No.3 blue sky 2.18 2.69 3.22
No.4 foliage 0.96 1.07 4.49
No.5 blue flower 351 351 7.28
No.6 bluish green 9.67 8.43 4.88
No.7 orange 2.69 1.93 3.62
No.8 purplish blue 225 0.65 18.05
No.9 moderate red 743 593 3.06
No.10 purple 0.95 0.78 16.03
Na.11 yellow green 8.44 11.25 1.93
No.12 orange yellow 1.49 5.08 2.86
No.13 blue 6.06 205 34.30
No.14 preen 11.66 12.49 1.39
No.15 red 0.93 0.18 0.94
No.16 yellow 2.40 677 1.46
No.17 magenta 2.56 1.98 18.19
No.18 cyan 11.30 11.04 14.33
No.19 white i.38 0.93 6.87
No.20 netural 8 0.77 1.27 4.47
No.21 netural 6.5 0.17 0.14 2.00
No.22 netural 5 3.10 2.31 5.73
No.23 netural 3.5 3.61 1.75 2.06
No.24 black 2.14 0.86 0.52
XYZ A HE 24 X Y z
B ex | gEest | gFeat
5.1832 4.3067 4.1429 7.1000
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CMY "elgk| (0,6090) | (0,70.80) | (0.70,90)
L7 73136 5.3757 5.1832
CMY el 0,70,100) | (0,8090) | (90,55,52)
LA 70418 5.5826 7.7292

¥ 59 ZAFE Awed, CMY gejsk)] oz}
CMY=(0,7050)] of, #H4 5.1832¢ll3 CMY=(90,
55504 o, #3 7.7202714]8] Sxzke wgdel

5.3 4 BN 45 @t
RGBS %3t 2771 98 b r=2.8369
2 muE melE s A (19)7F "ok

Y=y 280 (19)

%5 9 RGB A3k ARAs7] fld XYZ
HF7he B wgA7])7] $1% RGB- XYZ HE ¥
L o e T A 0% Rk

X 0.4681 0.3790 0.1768]§ R;
Y, =|0.2463 0.7217 0.0899] G
Z; 0.0272 0.1166 0.8776]1| B

(20)

4 (20y% %3 RGB AFZeldl XYZ 437ke
2 A9 dolrE 4 dolrlz, EF 249 AR
o) XYZ AZ7be 59 dloleiz Aojalm, 4nx
Pag i FAYol Tek A Qe PPAE



EE/EHL BUHE o] 43 Al B8 vl 7

& 5= gk
X, 1.5173 —0.5726 —0.0497}[ X;
Y0=[0.5934 0.2949  0.0074 Y,-l 2D
z, 0.0272 0.1166  0.8776 Z;

A @ene] YEA gANLE FaA YA 3
T F o] delelE muEe| H2EHe] ] Hsf
A ©}A] RGB AF7ko2 WHEsjo} Yt RGB 4
F7te s WEAFIZ] #§F XYZ-RGB W& 4.2
RGB-XYZ Wizt 2] H3d Agghd o83
A (22)7} #r.

R, 2,936 —1.4704 —0.0497)§ X,
G,l= [ —1.0072 1.9134  0.0069 Y 22
B, 0.0428 —0.2086 1.1522 Z;

Al (22)9] BEAS F3hA 73 RGB gk A%
g 2 dolelelung o|F 2uYEe] S Hitst
2 A (22)8] %3 RGBYe| Sxuy) uds =
AL AsliFolol dck o] W] 342 RGBS A
3 A7 HY b r=2.83692 7 o)k
=, yTl=1/2.8369=0.3525°] =] g=uie] zd
B e A4 (23)0] Hok

Y=« 0.3525 (23)

e AYE =5 w1 F RGBE o] Hel9y
2919l 0 ~ 25541019 e FHHIEE Blo] =ufE]
of tixBeo] stml HuAo] ¥ o] MuE)
b dek muels] 3% o] 247 He
T W2 34T A% & A 9%
XYZ9| 3b& E 60l viehiigich

E 69 ArA Mg AA Y9 XYZ Ly
i & 29] XYZ Aeighe] §AR=E S 9
A el 2A4E oSl A (18 F4d %
Mo X, Y, Z 7zl Wit eAe] 9o g
o2 A 2AE AoEia 4 @4t o] w1
Hck

S .
dE= 3N kﬁ;Y,Z g]i kw— kol
k=X Y7 (24)

A @24) A ke 29 AR X, Y, Z gL
E 29 gho] ¥z, k2 MEA X2 AR £
Uefel] vixFdlol®l et X, Y, Z 43
F 69 gho] dHHck AY 9] =l ot 24

L I

E 6. 4¥A AH2E A ¥ XYZ P S

Name e X Y z

No.1 dark skin 16.9 12.74 393
No.2 light skin 3054 31.06 243
No.3 blue sky 16.74 18.64 26.51
No.4 foliage 13.52 15.95 6.21
No.5 blue flower 23.70 24.55 32.55
No.6 bluish green 33.78 3871 39.31
No.7 orange 34,34 30,72 7.68
No.8 purplish blue 12.05 11.94 29.64
No.9 moderate red 21.21 1573 8.38
No.10 purple 10.72 8.23 20.62

No.11 yellow green 36.44 40.70 17.12
No.12 orange yellow 37.69 39.03 16.12

No.13 blue 10.76 9.15 31.15
No.14 green 20.74 2592 11.66
No.15 red 2233 14.09 2.06
No.16 yellow 38.56 4105 15.03
No.17 magenta 23.58 18.89 24.90
No.I8 cyan 18.34 22.63 30.65
No.19 white 4784 50.08 43.34
No.20 netural 8 3927 41.33 38.83
No.21 netural 6.5 30.87 31.54 28.85
No.22 netural 5 2232 22.44 20.85
No.23 netural 3.5 11,34 10.53 5.29
No.24 black 5.40 3.96 2.25

AN oelu2 A2 247 Ecth 247 A A I’
Ze] o2l AA HE AR O] £ 7
= )

E 49 79 Aag v]ms|A] 4R 4ug 3
Ae ARA ¥ Zueel taFdels <Ak
At e Ao Hegls Xe 43067, Y&
4.1429, Z+= 7.100, z8]13, XYZ T3+ 5.18329]
Az Byled, 4R IS AR F e
of t]aZelo] F A 29 ARl Azge X
= 44308, Y= 39991, Z1& 53408, 18]l3, XYZ
i 459038 LA-E Boji] MRS Ea A
LAgke] o] ik AME #1059l
FiE CMY Feigheld A o3} inverse—ril,
RGB - to - XYZ ZHz| #HIE sldal XYZ - w
-RGB ziz] W§l o, 127 4R34 =izhe o
3l ela] 5704] slolE F3tel 447 A=) 6
7Rl dle|e] A =y exighe) hAghs Els)
ek 670e] dlele] FHkel disiA MnA AE
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AR T welel] laZeolsl Ak o9 A
el Ha] LARE & 83} 2o

E 7. &siAls A Azl AR 4 A9 At

I 92 ME], XFE CMY Iegh CMY=(0, 70,
9008 EE 22Kl i fEs muE )
H inverse— 3L BT st o, oy A9
A H€s vz doly] Algle] 4438 AF &

F 8. MuA AAF Qelixe] 23t

CMY el ©6090) | (070,80) | (0,70,90)
L7k 45117 4.0009 4.5903

CMY Hezt| 070,100 | (0,80,90) | (90,55,52)
oAz 5.8018 5.4888 6.3468

B 82 AFE Amrmd CMY el o
CMY=(0, 70, 80) < u, A 4.0099]4
CMY=(90, 55, 52) ol o, 37 63468778 &%
e Bo] E 5o} wiws) 2 o 6709] wlolel g
2% ozjgle] E1E308S el £ sk

1918

XYZ2 | v oz | vera | zosg F CMY ges rhrirle exp) %lﬂ?ii
Name Hol CMY ¥y Hal #Ao] Mg g3t 5
No.l dark skin 323 448 6.99 s)aich
No.2 light skin 11.92 9.42 9.68
No.3 blue sky iel 335 3.37 E 9. A A3 3] P ezt vm
No.4 foliage 0.07 0.52 2.03 CMY Tk 0.60.90) 07080 ©7090)
No.5 blue flower 348 2,05 428
No.6 bluish green 576 | 437 | 132 MEAY eAR| 73136 | 53757 | S18%2
No.7 orange 272 2.17 115 AEAF SAR] 45117 | 4009 4.5903
No.8 purplish blue 2.11 1.67 4.61 CMY HejgF | ©,70,100) | (0,80,90) | (90,55.52)
No.9 moderate red 3.83 1.50 5.04 AR exgH| 70418 5.5826 7.7292
No.10 purple 3.20 2.57 8.47 HuE ok | 58018 5.4888 6.3468
No.1l yellow green 5.49 6.81 8.86
No.12 orange yellow 1.79 1.03 7.64
No.13 blue 542 453 13.83 i.gdg
mime [T Fam ] et e e s dau 4
No.l6 yellow 256 058 7.25 A A sdrle ARe olse) 2] Al v
No.17 magenta 069 | 373 6.22 L e B A FelE vl false #
No.18 cyan 9.14 10.25 6.98 EH?IE] CMY defahs vbe s A5%
No.19 white 8.04 849 | 1023 7188 izt 7R AR A Ak
No.20 netural 8 ss2 | s22 | 586 of W 74 T ¥Ake CMY Hejgs AN
No.21 netural 6.5 146 146 | 3.64 2 Azt e RuEfe] t2gde] o = 2
No.22 netutal 5 473 3.64 204 B] odate] #Azie} o2 Q3R &4 A9 #Hezlrt
No.23 netural 3.5 551 4.25 172 Hol7k ke Zelgledl, o) & el 7
No.24 black 372 225 0.14 gt Az ARA dm]Ze ¥rlslkd EAHE
XYZ A# #HF 23| X Y Z 333151t
e | HFest | Jaes B zFda Agkslm 73 v ZYEE
4.5903 44308 | 39992 | 53408 ot Akl WAL ] Alxdle 7)Ee) o)

7ol del, CCD7Iele}, e, =ZHQ] 2, B
te =ue & Wiehk vAgR 2985& viH
2 Byeld] FAER gges tizEde] s,
o] w, ®uiele] dAkst & Alxle) <d4te] Heir}
ctleA Jehhs 48 duy Azlz siAsick
ArAe sfalr] flsjA vdje muleie] RGB 4]
27he HrAL P5] A 4309 XYZ 43
Zrog w@sly] $s] RGB-XYZ F = #HI
A4 dy z2d w3A FEEEF Fol7] A
Fue 23] o] Haslgck

duAe 3 Az g olgsled 2 Al
& AR ohs o] Al de] Qs s
g A3 muEe] tagde] © 4g delest &




=H/utL RUEE o) 8T AR AR4 Sl 7R

F F AgE AR A7 H8A o e
ol4sled 3 x3 wHPHL Filo] MAnA sgich
I Ax ARAE ] A Ha 77292, 3HA
51832, BF 637108] el MnAL Haw
A, H3 6.3468, 24 4.0099, HF 512492 7
A=}

A o2, WA Y UES Al A4 o7
ol Alsta gdizle] =HeEse Fa 489
A& CCD 7hiztE #ofsle] o Aeg JA/ZA|
ZAujefelld FAHE Ak Aag wEA F ow
3 8 Alsst ArA H3e AA Br)e wyE.|
vagde] HAE o gk Aziel 8] e
=g B etz o AR S A3k 2
el o &4 ARlY Zelvl SRS #2d ¥
= olgdrh ®E 24 AR 2=k ohjzl CMY "
g 2T F vlaFde} H= XuE 3dak] Z
HE vz R 24 ARRle] de) ke &
datsict
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